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COMPLETE SPECIFICATION. 

Improvements in or relating to the Stabilisation o£ Ships. 



We, MuiRHEAD & Co. Limited, a Com- 
pany registered under the laws of Great 
Britain, of Elmers End, Beckenham, in the 
County of Kent, do hereby declare the 

6 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

10 This invention relates primarily to the 
stabilization of ships and refers particularly 
to the movable fins or hydroplanes used in 
so-called activated fin systems. 
In activated fin stabilizers, fins projecting 

15 from the hull of the ship below the water 
line are moved by power means within the 
ship to apply torques which oppose the roll. 
The fins are normally placed on a line which 
is substantially radial to the axis about which 

20 the ship rolls; thus they might be arranged to 
project from the sides or from the bottom 
of the ship, but in order to reduce the 
danger of the fins being fouled by objects 
coming near to the ship a favourite location 

25 is on the curved portion of the hull between 
the sides and the bottom. 

According to one known construction, the 
fins are retractable and may be withdrawn 
into fin boxes located within the hull of the 

30 ship. The fin boxes are of considerable 
size and are flooded with water. There pro- 
jection into the ship uses up valuable space 
which would otherwise be available for cargo 
or for other purposes. The fins may, how- 

35 ever, be retracted when not in use and the 
danger of their fouling other vessels, dock 
structures or similar objects is avoided. 

In another known construction the fins 
are not retractable and they may be located 

40 so that they are within the projection of a 
bilge keel or they may be located on the 
curved portion of the huU, then: projection 
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being limited so as not to extend beyond 
the angle formed by producing the substan- 
tially vertical side and the substantially hori- 
zontal bottom of the vessel. In either case 
the projection of the fin is severely limited 
and it is usually necessary to use more than 
one pair of such small fins in order to 
develope sufficient stabilizing torque. 

The invention consists of a fin comprising 
two or more sections arranged to telescope 
into each other. In one construction the fin 
may be arranged so that when telescoped 
the projection of the fin is within the angle 
formed by producing the side and the bottom 
of the ship, and in an alternative construc- 
tion the telescoped fin is retracted into a 
fin box within the hull of the ship. It will 
be readily appreciated that a given size of 
fin may be accommodated in a mnch smaller 
fin box when telescoped. 

The telescopic construction has, a further 
advantage in that the fin may be used for 
stabilizing the ship while in the telescoped 
condition. Thus when the vessel is proceed- 
ing at high speed the fin might be used in 
the telescoped condition, whereas when the 
vessel is proceeding at low speed tibie fin 
might be extended to present the maximum 
effective area. 

The invention will now be further des- 
cribed in conjunction with the drawings 
accompanying the Provisional Specification 
in which: — 

Figure 1 shows the incorporation of a fin 
according to the invention in the ship's 
structure. 

Figure 2 shows an end view of the fin of 
Figure 1. 

Figure 3 shows a section of a fin adapted 
to be extended and telescoped by mechanical 
means. 

Figure 4 shows a similar fin adapted to 
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be extended and telescoped by hydraulic 
means. 

In order that the invention may readily be 
understood only essentials have been shown. 
5 Furthermore, in practical constructions some 
of the parts shown would have to be made 
in two or three pieces, joined together dur- 
ing assembly. The modifications required 
are, however, within the purview of persons 

10 skilled in the art. 

Referring to Figure 1, a portion of the 
hull I of a ship carries a support 2 fox a fin 
shaft 3. Fin shaft 3 carries the major por- 
tion 4 of a fiba which has a second portion 

15 5. Portion 5 of the fin can be telescoped 
into portion 4. 

The location of the fin and fin shaft is 
such that the fin projects into the angle 
formed by producing the substantially 

20 vertical side of the ship downwards (dotted 
line 6) and producing the substantially hori- 
zontal bottom of the ship sideways (dotted 
line 7). When portion 5 is telescoped into 
major poftion 4 the whole fin is within the 

25 "an^Pe ^bounii^ci 'by -lines '6 and 7. 

/Figure *2 shows, on a "larger scale, a view 
d'f the fin 4, "5 \^hen looking in -the difec- 
tiOn of arrow A df 'Figure 1. Telesdoping 
^pbriion 5 oi the fin.^is of the same 'form -as 

30 major ;f o'rtion ^ -'but is -Smaller in dimension 
to ^endbl'e 'it -to fit in&ide portion 4, The 
tidttea ^ civile /rejjfeseiits the 'fin shaft 3, 
'-v^hiist the^chaiii'liiiB&'B Represent the 'limits 
"df mi-Ov^ment/b? -the cemre -line of the 'fin 

35 when 'it 'is ^beittg-t)SeilMfed 'for -the :puf pX>se 
dfj'stibiliziiig 'the <sfiij) 'against •roll. 

"Figure 5 -shoWs'the^constniction 'of a fin 
lact'cJtUitfg'to tee iiiveM^ii'havhfg meJchani- 
'edl ti3earCs--'f0r'"e^teMdin'g tihimq^mg tte 

40 'fnoviifg :pt)*Fti(5n ^rid -idiso -Meatis -'for >with- 
(itawiiig 'te \sJhdle ' fiii ^into 'a ^fin ^box. 

A fin box 9 is ^tfra^iheU^ to &e'hull lO^df 
te-s-fiip by 'suMBte»m€?aiis. 'A-sliae-'ll is 
^Mttgs^^foracmgitudiml iQiovetffem ^within 

•45 %e *lrn box ' (iU, ^ff (5m -rf^ht no left in ^ the 
*PigW^)ia:ndmy I3e MOWd,-for ex^tmple/by 
^Ihe^^gageniMt 6f 'mechanism' (iiot^howil)iiii 
'tlfe'frtfove 'r2''on the'liiner eiid-of^^liae I'L 
*i§iide '11 as 'also =saij?pdtted - by ^an uitjicJaEiti 

50 leafing 13 'in -the - fin ^bVyx mid iMgr^ss '^f 
water is prevented by a gland^'l^- 
' '§liHe.Ul'fo'mis%^earing^for*fin shto 15 
which carries the major -goftissn 16 <Jf the 
^ii. '%eiinner enH -bf fin shaft 15 carries 

65 a lever 17. having cross bore 18-\\!^Mch 'may 
"be . en^geld/by mechanism (not shown) 
coupleH to the fin e'ngitie for the purpose Of 
oscillating the fin about its axis. The tele- 
scoping portion 19 of the fin is supported in 

60 major portion 16.^ A screw 20 is secured 
to telescoping portion 19 of the fin and is 
etfgaged'by a 'threaded sleeve 21 which ter- 
mroates in a shaft 22. Shaft 22 may be 
rotated, 'for example, by a gear ^^heel'(not 

65 shown) meshing with pinion 23. 



When sleeve 21 is rotated screw 20 is con- 
strained to move axially and telescoping 
portion 19 of the fin is either extended or 
retracted according to the direction of rota- 
tion of shaft 22. 70 

With the fin in the extended position 
shown the full areas of the major portion 16 
and the telescoping portion 19 are effective 
for stabilizing the ship. Where the full 
stabilizing force is not required portion 19 75 
may be telescoped into major portion 16 by 
means of shaft 22 when major portion 16 
alone is effective. It will be understood that 
any necessary change would be made in the 
characteristics of the control apparatus to 80 
secure that it operates correctly with the 
smaller effective fin area. When it is 
required to withdrawn the complete fin into 
the ship, slide 11 is operated by the mecha- 
nism engaging groove 12. It is to be under- 85 
stood that mechanical couplings to lever 18 
and pinion 23 are so arranged as to allow 
the whole fin mechanism to slide the required 
distance to retract major portion 16 into fin 
box*9. 90 

Figure 4 shows a telescoping fin according 
to the invention arranged for hydraulic ex- 
tension and telescoping. Fin shaft 24 carries 
the major pprtion 25:of a'fin. A telescoping 
portion 26 -is supported by major portion 96 
25. A ball socket 27 is attached" to tlie 
outer end of :telescoping portion 26 and 
acc'ommodates'av'bdllron:lhe:end ola:;shdft 28. 
The^inner end'Of ^shaft 28 carrres' a piston 29 
operating in a hydraulic jcyimder 30. Two 100 
duets 31 attd 32-imddmo:thBnwooends of 
^G3^1rnder : 30. The inner portion 25 - of the 
^fin catries ^ bearing -33 f0r..shaft.28 and a 
gland 'M^mayiDe^inGorpofrated inrbmring333. 
When rthe hydraulic ^fiuid ds jforced :ijtito 105 
^^jflinder >30, • thmir^h rdujct .132, vpiston 21B as 
J mO'Ved tf o vextenH rfiie ' teleseoping rportiun 2£ 
^df *the fin into the p&sition shown iin:the 
^F%ure. nrhe hydraiilfc pressure Js'maintained 
all ihe ^timfe :the ^fin is irejtteniied to ?hoki 110 
J-p-ortion 26tfiftnly.inrpxjsiti0n. Ontthejother 
"hand, when th'el hydrauiicrpressttre is:apfplied 
to duct 31, piston J29iis MMStraiiiedj:torrn]ove 
'in the opi^osite Hire^tion ito itelesoqFe por- 
^tion:^ into major ^.pGfrtion -25. 116 

'In place r<Sf t'th© '.doitblei?acting hydraulic 
^Xj^Mnder /Shown ;a 'single^actiiig cylinder 
•might--be-.employed,-if'desired/in which case 
oiily duct 32 woiild'be required, the:Gpposite 
end of -the hydraulic cyJinder being vented 120 
* to - satmosph^re. With such an "arrangement 
-hydraulic fluid is ^dmitted to duct 32 to ex- 
tend to telescoping portion 2'6 of the fin and 
it will be understood 'that, the pressure is to 
be maintained^ to keep the fin in; the extended 125 
position. When it is desired to " telescope 
'portion 26 -iato major portion 25 the 
hydraulic 'pressure is released' and the pres- 
■•sure 'Of the sea a^jts upon the portion. 26 to 
telescope it into major portion 25. This 130 
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action may be assisted, if necessary, by 
applying suction to duct 32 in order to re- 
duce the pressure in cylinder 30. In a 
variation of this method the hydraulic 

5 cylinder is replaced by an extensible con- 
tainer similar in form to a bellows, suit- 
ably attached and located within the fin, 
thus avoiding the use of a gland at the 
telescoping joint. 

10 It is to be understood that the embodi- 
ments described are only exemplary and 
many other constructions are possible within 
the scope of the invention- For example, 
inclined or interlocking facings or fittings 

15 pins may be provided at the mating faces 
of the relatively moving portions of the fin 
so that they are rigidly held together when 
in the extended position. Slides, keyways, 
splines or the like may also be provided to 

20 ensure that the relatively moving parts of 
the fin move easily with relation to each 
other and maintain their alignment whilst 
extending or telescoping. It is also to be 
understood that instead of only one tele- 

25 scoping portion, as shown in the Figures, 
fins may be constructed with two or more 
portions which telescope into each other 
and into the major portion. 
The invention may also be applied to the 

30 articulated type of fin consisting of a main 
body attached to the fin shaft and a secon- 
dary or flap portion hinged to the main body 
and adapted to tilt to a greater angle than 
.the main 'body. 

35 'It will he obvious that the construction 
described may also be applied to fins used 
ior stabilization of ships against pitch or to 
4iydro|>lanes used for purposes other than 
stabilization. 

40 ^WHAT WE -CLAIM IS : — 

i . A fin or 'hydroplane *for a ship com- 
prising a 'hollow nmjor portion, means to 



support the major portion for partial rota- 
tion about an axis at right-angles to the 
direction of travel of the ship, at least one 45 
telescoping portion adapted to be retracted 
into .the major portion, and means to extend 
and retract each telescoping portion. 

.2. A fin or hydroplane, as claimed in 
Claim L comprising a fin box to accom- 50 
modate the major portion, means to support 
the major portion for sliding movement 
out of and into the fin box, and means to 
extend and retract the major portion out of 
and into the fin box. 55 

3. A fin or hydroplane, as claimed in 
Claim I or 2. coinprising a screw and nut 
arranged so that rotation of the nut in one 
direction or the other with respect to the . 
screw extends or retracts the telescoping 60 
portion. 

4. A fin or hydroplane, as claimed in 
Claim 1 or 2, comprising a hydraulic -piston 
and cylinder arranged to extend and retract 

the telescoping portion. 65 

5. A fin or hydroplane, as claimed in 
any preceding claim, comprising interlocking 
parts on the major portion and each tele- 
scoping portion, the parts being arranged 

to interlock when each telescoping portion 70 
is fully extended. 

6. A fin or hyckoplane for stabilization 
of ships substantially as described and shown 
in Figure 1 of the drawings accompanying 

the Provisional 'Specification. 75 

7. A -fin or hydroplane substantially -as 
described and shown in Figure 3 of the 
drawings accompanying the Provisional 
Specification. 

8. A fin or hydroplane .substantia% as 80 
described and shown in Figure A :ot rthe 
drawings accompanying ?the -Provigional 
^Specification. 

MARKS^& OliBRK. 



PROVISIONAL SPECIFICATION. 

Bnprovements in or relating to:the Stabilisation gf Ships. 



We, MuiRHEAD & Co. Limited, a Com- 
85 pany registered under the laws of Great 
Britain, of Elmers End, Beckenham, in the 
County of Kent, do hereby declare this 
invention to be described in the following 
statement: — 

90 This invention relates primarily to the 
stabilization of ships and refers particularly 
to the movable fins or hydroplanes used in 
-so-called activated fin systems. 

In activated fin stabilizers, fins projecting 
95 from the hull of the ship below the water 
line was moved by power means within the 
ship to apply torques which oppose the roll. 



The fins, are normally placed on a line- which 
is substantially radial to the axis about which 
the ship rolls; thus they migjit be arranged 100 
to project from the sides or firom the bottom 
of the ship, but in order to reduce the danger 
of the fins being fouled by objects coming 
near to the ship a favourite location is on 
the curved portion of the hull between the 105 
sides and the bottom- 
According to one known construction, the 
fins are "retractable and may be withdrawn 
into fin boxes located within the hull of the 
ship. The fin boxes are of considerable size 110 
and are flooded with water. Their projec- 
tion into the ship uses up valuable space 
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which would otherwise be available for cargo 
or for other purposes. The fins may, how- 
ever, be retracted when not in use and the 
danger of their fouling other vessels, dock 
5 structures or similar objects is avoided. 

In another known construction the fins are 
not retractable and they may be located so 
that they are within the projection of a 
bilge keel or they may be located on the 

10 curved portion of the hull, their projection 
being limited so as not to extend beyond 
the angle formed by projecting the substan- 
tially vertical side and the substantially hori- 
zontal bottom of the vessel. In either case 

16 the projection of the fin is severely limited 
and it is usually necessary to use more than 
one pair of such small fins in order to 
develop suflScient stabilizing torque. 
The invention consists of a fin comprising 

20 two or more sections arranged to telescope 
into each other. In one construction the 
fin may be arranged so that when tele- 
scoped the projection of the fin is within 
the angle formed by projecting the side and 

25 the bottom of the ship, and in an alternative 
construction the telescoped fin is retracted 
into a fin box within the hull of the ship. 
It will be readily appreciated that a given 
size of fin may be accommodated in a much 

30 smaller fin box when telescoped. 

The telescopic construction has a further 
advantage in that the fin may be used for 
stabilizing the ship while in the telescoped 
condition. Thus when the vessel is proceed- 

35 ing at high speed the fin might be used in 
the telescoped condition, whereas when the 
vessel is proceeding at low speed the fin 
might be extended to present the maximum 
effective area. 

40 The invention will now be further des- 
cribed in conjunction with the accompany- 
ing drawings in which: — 

Figure 1 shows the incorporation of a fin 
according to the invention in the ship's 

45 structure. 

Figure 2 shows an end view of the fin of 
Figure 1. 

Figure 3 shows a section of a fin adapted 
to be extended and telescoped by mechanical 
50 means. 

Figure 4 shows a similar fin adapted to 
be extended and telescoped by hydraulic 
means. 

In order that the invention may readily 
56 be understood only essentials have been 
shown. Furthermore, in practical construc- 
tions some of the parts shown would have 
to be made in two or three pieces, joined 
togeUier during assembly. The modifica- 
60 tions required are, however, within the 
purview of persons skilled in the art. 

Referring to Figure 1, a portion of the 
hull I of a ship carries a support 2 for a 
fin shaft 3. Fin shaft 3 carries the major 
65 portion 4 of a fin which has a second portion 



5. Portion 5 of the fin can be telescoped 
into portion 4. 

The location of the fin and fin shaft is 
such that the fin projects into the angle 
formed by projecting the substantially 70- 
vertical side of the ship downwards (dotted 
line 6) and projecting the substantially hori- 
zontal bottom of the ship sideways (dotted 
line 7). When portion 5 is telescoped into 
major portion 4 the whole fin is withia the 75 
angle bounded by lines 6 and 7. 

Figure 2 shows, on a larger scale, a view 
of the fin 4, 5 when looking in the direction 
of arrow A of Figure 1 . Telescoping portion 
5 of the fin is of the same form as major 80 
portion 4 but is smaller in dimension to 
enable it to fit inside portion 4. The dotted 
circle represents the fin shaft 3, whilst the 
chain lines 8 represent the limits of move- 
ment of the centre line of the fin when it 85 
is being oscillated for the purpose of stabiliz- 
ing the ship against roll. 

Figure 3 shows the construction of a fin 
according to the invention having mechanical 
means for extending and telescoping the 90 
moving portion and also means for with- 
drawing the whole fin into a fin box. 

A fin box 9 is attached to the hull 10 of 
the ship by suitable means. A slide 11 is 
arranged for longitudinal movement within 95 
the fin box (i.e. from right to left in the 
Figure) and may be moved, for example, by 
the engagement of mechanism (not shown) 
in the groove 12 on the inner end of slide 
11. Shde II is also supported by an inboard 100 
bearing 13 in the fin box and ingress of 
water is prevented by a gland 14. 

Slide 11 forms a bearing for fin shaft 15 
which carries the major portion 16 of the 
fin. The inner end of fin shaft 15 carries 105 
a lever 17 having cross bore 18 which may 
be engaged by mechanism (not shown) 
coupled to the fin engine for the purpose 
of oscillating the fin about its axis. The 
telescoping portion 19 of the fin is supported 110 
in major portion 16. A screw 20 is secured 
to telescoping portion 19 of the fin and is 
engaged by a threaded sleeve 21 which ter- 
minates in a shaft 22. Shaft 22 may be 
rotated, for example, by a gear wheel (not 115 
shown) meshing with pinion 23, 

When sleeve 21 is rotated screw 20 is 
constrained to move axially and telescoping 
portion- 19 of the fin is either extended or 
retracted according to the direction of rota- 120 
tion of shaft 22. 

With the fin in the extended position 
shown the full areas of the major portion 16 
and the telescoping portion 19 are effective 
for stabilizing the ship. Where the full 125 
stabilizing force is not required portion 19 
may be telescoped into major portion 16 
by means of shaft 22 when major portion 16 
alone is effective. It will be understood 
that any necessary change would be made in 130 
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the characteristics of the control apparatus 
to secure that it operates correctly with the 
smaller effective fin area. When it is 
required to withdraw the complete jBLn into 
5 the ship, slide 11 is operated by the mecha- 
nism engaging groove 12. It is to be under- 
stood that mechanical couplings to lever 18 
and pinion 23 are so arranged as to allow 
the whole fin mechanism to slide the 

10 required distance to retract major portion 16 
into fin box 9. 

Figure 4 shows a telescoping fin accord- 
ing to the invention arranged for hydraulic 
extension and telescoping. Fin shaft 24 

15 carries the major portion 25 of a fin. A 
telescoping portion 26 is supported by 
major portion 25. A ball socket 27 is 
attached to the outer end of telescoping 
portion 26 and accommodates a ball on the 

20 end of a shaft 28. The inner end of shaft 
28 carries a piston 29 operating in a hydrau- 
lic cylinder 30. Two ducts 31 and 32 lead 
into the two ends of cylinder 30, The inner 
portion 25 of the fin carries a bearing 33 for 

25 shaft 28 and a gland 34 may be incorporated 
in bearing 33. When the hydraulic fluid is 
forced into cylinder 30, through duct 32, 
piston 29 is moved to extend the telescop- 
ing portion 26 of the fin into the position 

30 shown in the Figure, Tl\e hydraulic pres- 
sure is maintained all the time the fin is 
extended to hold portion 26 firmly in posi- 
tion. On the other hand, when the hydraulic 
pressure is applied to duct 31, piston 29 is 

36 constrained to move in the opposite direc- 
tion to telescope portion 26 into major por- 
tion 25. 

In place of the double-acting hydraulic 
cylinder shown a single-acting cylinder might 

40 be employed, if desired, in which case only 
duct 32 would be required, the opposite 
end of the hydraulic cylinder beii^ vented 
to atmosphere. With such an arrangement 
hydraulic fluid is admitted to duct 32 to 

45 extend telescoping portion 26 of the fin and 
it will be understood that the pressure is to 



be maintained to keep the fin in the 
extended position. When it is desired to 
telescope portion 26 into major portion 25 
the hydraulic pressure is released and the 60- 
pressure of the sea acts upon the portion 
26 to telescope it into major portion 25. This 
action may be assisted, if necessary, by 
applying suction to duct 32 in order to 
reduce the pressure in cylinder 30. In a 56 
variation of tibis method the hydraulic 
cylinder is replaced by an extensible con- 
tainer similar in form to a bellows, suitably 
attached and located within the fin, thus 
avoiding the use of a gland at the telescop- 60 
ing joint. 

It is to be understood that the embodi- 
ments described are only exemplary and 
many other constructions are possible within 
the scope of the invention. For example, 65 
inclined or interlocldng facings or fitting 
pins may be provided at the mating faces 
of the relatively moving portions of the fin 
so that they are rigidly held together when 
in the extended position. Slides, key ways, 70 
splines or the like may also be provided to 
ensure that the relatively moving parts of the 
fin move easily with relation to each other 
and maintain their alignment whilst extend- 
ing or telescoping. It is also to be under- 75 
stood that instead of only one telescoping 
portion, as shown in the Figures, fins may be 
constructed with two or more portions which 
telescope into each other and mto the major 
portion. 80' 

The invention may also be applied to the 
articulated type of fin consisting of a main 
body attached to the fin shaft and a second- 
ary or flap portion hinged to the main body 
and adapted to tilt to a greater angle than 85 
the main body. 

It will be obvious that the construction 
described may also be applied to fins used 
for stablization of ships against pitch or to 
hydroplanes used for purposes other than 90^ 
stabilization. 

MARKS' & CLERK. 
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